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[57] ABSTRACT 
A multiple stator for an electrical machine includes an 
excitation winding (5) assembled of a plurality of com 
pound coil members (6) each including a main winding 
element (8, 9) and a shunt winding element (7). A11 
shunt winding elements (13-16) are made in a single 
winding operation from a continuous insulated wire 
(46) ‘wound on winding formers (18-21) created by 
folding perforated parts of a band-shaped support (17) 
whereby openings matching the cross-section of respec 
tive poles result in the band material. The band-shaped 
support is provided with notches for anchoring the ends 
of respective winding elements. The support is arched 
to match the inner wall of a stator and inserted into the 
housing whereby chain-link’ shaped main winding ele 
ments (8, 9) surround the individual shunt winding ele 
ments. The poles are then inserted into the openings of 
the winding support and secured to the housing. 

4 Claims, 4 Drawing Sheets 

[56] References Cited 
U.S. PATENT DOCUMENTS 

747,631 12/1903 Osborne ............................ .. 310/194 

1,569,218 l/l926 Dake ............................. .. 310/258 

1,571,613 2/1926 Whitehorn ............. ..3l0/250 UX 
2,235,075 3/1941 Kimball ..................... .. 310/184 

4,471,247 9/1984 Cotton ............................... .. 310/218 

57 52 
\ \ '77 
‘ _,.._,_. 

/ ~ -J '\\(\§) 
0a; \\\\\‘ 



US. Patent May ‘14, 1991' Sheet 1 of 4 5,015,904 

FIG] 



"US. Patent May 14, 1991 Sheet 2 of 4 5,015,904 



US. Patent May 14,’ 1991 Sheet 3 of 4 .5,015,904 

Fm 



US. Patent May 14, 1991 Sheet 4 of 4 ’ 5,015,904 

6,8 
1 

5,9 
10 

11 ' L9 

1 12 

50 

15,58 
'* \ % 3,25 

/ + 

I 57155555111 

53 F165 

68 



5,015,904 
1 

STATOR FOR‘ AN ELECTRICAL MACHINE 

This application is a continuation of ap lication Ser. 
No. 276,322, ?led as PCT DE87/00l98 on ay 6, 1987, 
published as W087/074‘52 on Dec. 3, 1987, now aban 
cloned. 

BACKGROUND OF THE INVENTION 

The invention relates to a multipole stator for an} 
electrical machine which includes an excitation windin g 10 
assembled of a plurality of compound coil members 
arranged around respective poles of the stator. Each 
coil member includes a main winding element and a 
shunt winding element. In such a four-pole stator, thei 
four individual windings are in each case wound sepa-‘ 
rately as four main windings and four shunt windings. 
One main winding and one shunt winding are then, in; 
each case, assembled to form a combined winding mem 
ber. The combined windings are held together by a 
winding tape, which is applied in most cases manually. 
In subsequent operations, the ends of the windings are 
connected to form an excitation winding. The ends are 
prepared by laying, insulating, combining and provid 
ing them with contact parts for the voltage connection 
before the combined windings are bent into shape 
adapted to an inside diameter of a pole housing. The 
ends are connected to form the excitation winding as a 
coil body. The connected joints must then stillbe insu 
lated, and the excitation winding must be impregnated 30 
before it is mounted in the pole housing. Such an exciter 
winding has the disadvantage of not being able to be 
produced by an automated process and is, thus, too 
expensive, especially for mass production. 

SUMMARY OF THE INVENTION 

The object of the invention is a stator in which it is 
not only possible to produce a main winding of noninsu-v 
lated ?at wire but also a shunt winding of insulated 
round wire in an automated process so that the excita-l 4.0 
tion winding is produced‘ in an economic matter. 

According to the invention, the individual windings 
of the shunt winding and their contact parts are ar 
ranged continuously on a common winding support 
formed from ?at flexible insulating band-like material, 45 
for example a press board. For this purpose, the wind 
ing support is made of an endless band by cutting, 
stamping and folding, is provided with winding for 
mers, winding wire supports, and attachment points for? 
the contact parts and is constructed in such a manner 50 
that the shunt winding together with the winding sup-‘ 
port can be separately produced in an automated pro-l 
cess. The main and the shunt windings are assembled‘ 
one with the other only when forming the excitation. 
winding in the pole housing. 

It is particularly advantageous that the shunt winding 
is held, by baking, ?xed in its position on the winding: 
support of ?at and ?exible insulating band material, and 
the contact parts for the voltage connection are located‘ 
on the winding support so that the winding ends can be 60 
attached there to them. 

In addition, the winding support carrying the shunt 
winding and the contact parts can surround the main 
winding from outside or inside and can be arranged in 
the pole housing, correspondingly arched, resting 65 
against the inside wall of the pole housing or against the 
pole shoes. To this end, the winding formers for the 
shunt winding are folded in or out along perforated 
lines punched in the winding support. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Additional features and advantages of the present 
invention will become more apparent from the descrip 
tion which follows with reference to appended draw 
ings wherein: 
FIG. 1 shows a partial cross-sectional view of a ?rst 

typical embodiment of a stator according to the present 
invention, 
FIG. 2 shows a partial cross-sectional view of the 

stator according to FIG. 1, 
FIG. 3 shows a side view of a ?at winding support 

with shunt winding and contact parts, ' 
FIG. 4 shows a top view of a part of the winding 

support with arched winding chambers, and 
FIG. 5 shows a partial cross-sectional view of a part 

of a second typical embodiment of the stator. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A stator of an electrical machine has a pole housing 1 
in which four poles, forming two pole pairs 2, 3, are 
mounted. The pole pairs 2 and 3 are mounted in the pole 
housing 1 by means of screws 4. The pole pairs 2 and 3 
carry an excitation winding 5. The excitation winding 5 
comprises a plurality of combined coil members 6 each 
including a main winding 6 and a shunt winding 7. In 
this example, the excitation winding 5 is formed of four 
main winding elements, two of which are shown in the 
drawing and are designated by 8 and 9. The main wind 
ing elements 8, 9 of the coil members 6 are wound from 
non-insulated ?at wire 10 in a manner known per se. in 
this arrangement, the individual ?at wires 10 are insu 
lated from one another by interposition of, for example, 
a paper strip 11 which is placed into position during the 
winding. The individual main winding elements 8,9 are 
arched in a manner also known per se, connected to 
form a coil series, and sheathed with an insulation 12 
which surrounds the entire main winding elements 8 or 
9 and which is formed, for example, by spraying or 
immersion. It is only the ends of the coil members 6 
used for the voltage connection which protrude from 
the insulation 12. An automated process known per se is 
used for producing the coil members 6. 
The shunt winding 7 also consists of four shunt wind 

iing elements 13 to 16 which are formed of insulated 
‘wire with a circular cross section which is continuously 
Iwound onto winding formers 18-21 integrally con 
nected with a winding support 17. The winding support 
I17 is formed of ?at ?exible heat-resistant and insulating 
band-like material, for example, of press board, which 
can be provided with an adhesive coating. The winding 
support 17 is cut, stamped and folded in continuous 
production from the insulating ‘band material. In this 
process, each winding former 18 to 21 is produced by 
:folding parts of the winding support along punched or 
perforated lines indicted by dashes at the former 18 in 
FIG. 3. The resulting rectangular openings or windows 
:22 to 25 correspond to the form of a yoke 26 of the pole 
pairs 2 and 3. Each winding former 18 to 21 is folded to 
form U-shaped receptacles at the longitudinal sides of 
the windows 22 to 25. On each transverse side of the 
windows 22 to 25, a tab 27 or 28 is folded at a right 
angle to the winding support 17. The tabs 27 and 28 are 
provided with slots 29 and 30, respectively, which 
widen in a wedge shape towards free ends of the tabs 27 
and 28. 



5,015,904 
' 3 

Onza longitudinal edge 31 of the winding support 17, 
wedge-shaped notches 32 to 39 are cut out to act as 
anchoring points for the insulated wire of shunt winding 
7. The anchoring points notches 32 to 39 form at their 
base 40 a circular mouth. The mouth of the base 40 
matches the diameter of the insulated winding wire. 
The anchoring points of the notches 32 to 39 are allo 
cated in pairs to the winding formers 18 to 21 to accom 
modate the beginning and the end of the respective 
shunt winding elements 13 to 16 in a guiding and sup 
porting manner. At the ends of the winding support 17, 
a position ?xing depressed portion 43 and 44 is formed 
on the winding support 17 for contact tabs 41 and 42 
respectively. It can have the shape of, for example, a 
hole, or of a detent nose, or of a recess. The contact tab 
41 is constructed as positive contact tab, and the contact 
tab 42 is constructed as negative contact tab. 

In the winding support 17, folds 45 can also be 
formed which extend transversely across the winding 
support 17. They are used for compensating production 
tolerances which occur mainly in the circumferential 
direction of pole housing 1 and chain-shaped arrange 
ment of coil members 6 with respect to the spacing of 
windows 22 to 25 and winding formers 18 to 21 of the 
winding support 17. 
The insulated wire of shunt winding 7 is continuously 

wound on the winding formers 18 to 21 of the winding 
support 17. The beginning and the end of each winding 
element 13 to 16 pass through the associated pair of 
anchoring or support points in notches 32 to 39. The 
beginning 46 of the shunt winding 7 is then welded to 
the positive contact tab 41, and the end 47 of the shunt 
winding 7 is welded to the negative contact tab 42. The 
shunt winding elements 13 to 16 are subsequently ?xed 
in their position in the winding formers 18 to 21 and at 
the tabs 27 and 28 by baking or bonding. The insulated 
winding wire is sealed in the anchoring points of the 
notches 32 to 39. The winding support 17 is subse 
quently arched in accordance with the inside diameter 
of the pole housing 1 in the area of the winding formers 
18 to 21 including shunt winding elements 13 to 16. 
During this arching process, the wedge-shaped slots 29 
and 30 of the tabs 27 and 28 are closed. The shunt wind 
ing 7 is thus applied to the side of the winding support 
17 facing the centre of the arch and is provided with the 
contact tabs 41,42 for connecting the voltage. The 
winding support 17 provides the possibility of sepa 
rately producing the shunt winding 7 in an automated 
process. 
To mount the excitation winding 5 in the pole hous 

ing 1, the winding support 17 is arched around the as 
sembly of coil members 6 constructed as coil chain. In 
the resulting arrangement, the winding formers 18 to 21 
together with the winding elements 13 to 16 protrude 
into the central openings or windows 48 of the main 
winding elements 8,9 of the coil members 6 so that the 
assembly of members 6 surrounds the shunt winding 7 
and rests with its outside circumference against the 
arched winding support 17. The excitation winding 5 is 
then pushed into the pole housing 1. The poles of the 
pole pairs 2,3 are pushed from inside the assembly of the 
coil members 6 through the associated windows 22 to 
25 of the winding support 17 and screwed to the inside 
wall 49 of the pole housing 1 with screws 4. The wind 
ing support 17 then rests with its outside circumference 
against the inside wall 49 of the pole housing 1. The free 
U-leg of the winding formers 18 to 21 and the inside of 
the coil members 6 rest against the back of the pole tabs 
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4 
or shoes 50 of the pole pairs 2,3. As protection against 
any current leakage between the positive contact tab 41 
and the pole housing 1, the inside wall 49 is widened in 
the region of poles 2 and 3 to provide a free space at the 
connection-side end 51 of the pole housing 1. An insu 
lating strip 52 can be additionally arranged in the free 
space for positive contact tab 41 at the housing end 51. 
A second typical embodiment of a stator according to 

the invention is shown in FIG. 5. Where the parts are 
identical to those of the ?rst embodiment, they are 
designated by the same reference numbers. 
A winding support 53 is formed, like the winding' 

, support 17, from a ?at flexible insulating and heat-resist 
ant band material, for example a press board. This is 
again done in an automated process by cutting, stamp~ 
ing, folding of the band material. Only the winding 
formers 54 to 57 and the slotted tabs, not shown, which 
correspond to tabs 27 and 28 of the ?rst embodiment, 
are folded towards the side of the winding support 53 
facing away from the later arch centre. After the insu 
lated round wire of the shunt winding 58 has been con 
tinuously wound onto the formers of the winding sup 
port 53, after beginning 46 and 47 of the shunt winding 
53 have been welded to the same contact tabs 41 and 42 
as in the ?rst embodiment, and after the shunt winding 
58 has been baked, or bonded, or sealed to the winding 
support 53, the winding support 53 is arched. In this 
embodiment, the shunt winding 58 is located at the side 
of the winding support 53 facing away from the arch 
centre. The winding support 53 and shunt winding 58 
are inserted, like the poles 2,3 from inside the automati 
cally produced coil series of the coil members 6 into the 
windows 48 of the main winding elements 8 and 9. The 
main winding elements 8 and 9 of the coil members 6 
then frame the winding elements 13 to 16 of the shunt 
winding 58. The inner side of the coil members 6 thus 
rests against the outer side of the winding support 53. 
The excitation winding 5 assembled from the coil mem 
bers 6 including the main elements 8,9 and shunt wind 
ing elements 8,9 and 58 is then pushed into the pole 
housing 1. The poles of the pole pairs 2 and 3 are again 
pushed through the associated windows 22 to 25 of the 
winding support 53 and screwed to the inside wall 49 of 
the pole housing 1 by the screws 4. The winding sup 
port 53 then rests with its outside circumference against 
the pole tabs 5 of the pole pairs 2 and 3. The free U-leg 
of the winding formers 54 to 57 and the outer side of the 
coil members 6 rest against the inside wall 49 of the pole 
housing 1. 
The winding support 53 requires less band material 

because of the smaller arch diameter than that of the 
winding support 17. in addition, the shunt winding 58 
accommodated in the assembly of the coil members 6 
can facilitate the mounting of the excitation winding 5 
in the pole housing 1. 

I claim: 
1. A multipole stator for an electric machine having a 

stator housing, a plurality of poles disconnectably at 
tached to an inner side of the stator housing and a com 
pound excitation winding, said excitation winding com 
prising a series of main winding elements each having a 
central opening, and a series of shunt winding elements 
arranged in said central openings; all shunt winding 
elements being wound from a continuous insulated wire 
onto assigned winding formers integrally connected 
with a band-shaped support of a ?exible insulating ma 
terial; each of said winding formers surrounding an 
opening in said band~shaped support; a longitudinal 
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edge of said band-shaped support being formed with a 
plurality of wedge-shaped notches for anchoring said 
continuous insulated wire between respective shunt 
winding elements; two contact tabs attached to end 
portions of said longitudinal edge to provide connec 
tions to a negative and positive voltage respectively, 
ends of said continuous insulated wire being welded to 
said contact tabs; said band-shaped support being 
arched and arranged in said stator housing; and said 
poles passing through assigned openings in said band 
shaped support. 

2. A stator according to claim 1 wherein said band 
shaped support has at least one fold for compensating 

6 
manufacturing tolerances in a circumferential direction 
of the stator housing. 

3. A stator according to claim 1 wherein said poles 
are provided with pole shoes, said bandshaped support 
resting on said inner side of said stator housing, a lower 
side of said pole shoes engaging said main winding 
elements and pressing the same against said bandshaped 
support. 

4. A stator according to claim 1 wherein said poles 
are provided with pole shoes, said main winding ele 
ments resting on said inner side of said stator housing, 
and said band-shaped support being clamped between 

I said main winding elements and a lower side of said pole 
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